Enhanced gel mobility shift assay for DNA-binding factors.
Gel mobility shift assays are commonly used to study DNA-binding factors involved in the regulation of constitutive, tissue-specific, and inducible genes. We found that addition of 3-[(3-cholamidopropyl)dimethylammonio]-propanesulfonate (Chaps, a zwitterionic detergent) at relatively high concentration (2.5% or more) to DNA-binding reactions for four different factors (AP-1, SP1, GATA-1, and interferon alpha-regulated factor ISGF3) assayed in cell extracts greatly enhanced the signal for DNA-protein complexes (up to about 20-fold). The amplified signal for DNA-protein complexes so obtained was (at least in part) due to increased binding efficiency, as revealed by greatly reduced amounts of the free probes in the gels. The binding specificity, however, was not compromised. The fact that DNA-protein complex formation with four different factors was stimulated by Chaps suggests that the enhancing effect of Chaps may be more general and not limited to certain types of DNA-binding factors. The results provide the basis for a highly sensitive assay for DNA-binding factors, which may be useful in several types of studies on such factors. Among other detergents tested, Chapso (another zwitterionic detergent), NP-40, and octylglucopyranoside (nonionic detergents) were found also to enhance the complex formation as tested for AP-1 binding, whereas sodium cholate and deoxycholate showed strong inhibition.